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FOREWORD

This is the ninth progress report on the service evaluation of graphite-epoxy flight spoilers for
737 aircraft. This effort has been conducted as a portion of NASA Contract NAS1-11668, “A
Study of the Effects of Long-Term Ground and Flight Environment Exposure on the Behavior
of Graphite-Epoxy Spoilers.” The program is structured to gather and evaluate actual
commercial service experience on a large number of graphite-epoxy spoilers and test
specimens in a wide range of operating environments. One additional report will be prepared
and submitted after the completion of the flight service period, which is programmed to
provide 15 years of flight service.

Tabular flight service data is included in three appendices. Appendix A summarizes the
spoiler program data. Appendices B and C are status reports of the flight service data
generated under NASA contracts NAS1-14952, “Boeing/NASA 727 Graphite Composite
Elevator,” and NAS1-15025, “Boeing/NASA 737 Graphite Composite Stabilizer.”

The program is administered by Langley Research Center, National Aeronautics and Space
Administration. H. Benson Dexter, Materials Division, is the technical monitor and is
responsible for test and evaluation of ground-based environmental exposure specimens for the
program.

The program is being conducted at the Boeing Commercial Airplane Company under the

direction of Jay M. Hopper, program manager. Randy L. Coggeshall, Advanced Structures
Group, is the program technical leader.
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737 Graphite Composite Flight Spoiler
Flight Service Evaluation

Randy L. Coggeshall
Boeing Commercial Airplane Company

PROGRAM SUMMARY AND STATUS

The ninth flight service report is submitted in accordance with the requirements of Contract
NAS1-11668 and covers the service evaluation portion of this NASA contract from January 1,
1985 through December 31, 1986. Segments of the data contained herein have appeared in
previous documentation (refs. 1 through 10).

A primary objective of this program is to produce 114 graphite-epoxy 737 flight spoilers for
tesiing and service evaluation depioyment. One spoiier of each of the three different
graphite-epoxy material systems used has been laboratory tested for stiffness and strength in
partial fulfillment of FAA certification requirements. Four spoilers were initially installed on
each of 27 aircraft representing five major airlines operating in different environmental
circumstances. Since that time, some aircraft have been sold by the initial operator, and some
spoilers have been redeployed within the fleet due to normal maintenance schedules. These
installed spoilers (units) will be monitored under actual load and environmental conditions for
15 years. Selected units are removed periodically to evaluate any material property changes
as a function of time. Six environmental exposure racks have been fabricated and positioned
at major airport terminals of the participating airlines in various parts of the world and at
NASA-Langley Research Center to gather ground-based environmental data to support the
flight data gathered from the spoilers. Material coupons have been tested after 1, 3, 5, 7. and
10 years of outdoor ground-based exposure.

Significant events that have occurred during this period include:

¢ Continuation of nondestructive inspection (NDI) sampling program and static testing of
spoilers from the flight service program

e Continuation of the skin laminate moisture absorption study

As of December 31, 1986, 2,339,608 spoiler flight-hours and 3,320,952 spoiler landings have
been accumulated by the fleet. The high-time spoiler had accumulated 37,572 flight-hours on
Frontier Airlines 737 N7386F. Seventy-three spoilers have accumulated more than 16,000
flight-hours since the beginning of the flight service program, and 21 spoilers have had
uninterrupted service since their original installation.

Laboratory testing of spoilers, returned from 12 years of flight service, continues to
demonstrate that the spoilers retain a high percentage of their unexposed strength. Several
units were tested with service-induced damages. These damages included exfoliation corrosion
in the spar and skin delaminations. Even with corrosion damage the units had residual
strengths that fell above design limit load. Results of these tests will be used to establish
defect limitations.



Maintenance damage and related repair activities have continued at a modest level. Seven
spoilers were removed (unscheduled) during this reporting period. These spoilers will be
retired from service unless repairs are conducted by the airline. Airlines continue to exhibit
enthusiasm for and confidence in the program. Several of the airlines have reported
significantly reduced maintenance with the graphite-epoxy units when compared with the
production aluminum-skinned units.

As a result of a contract modification, repair activities by Boeing have been suspended,
although several airlines will continue to perform repairs at their own maintenance bases.
There will be no further inspection trips by Boeing personnel. Residual strength tests will be
conducted after 15 years of service and a report will be issued to document the results.




PROGRAM SCOPE

The service evaluation program was established to place the 737 graphite-epoxy flight spoilers
into a commercial service environment containing as many climatic variables as possible. The
five actively participating airlines have 19 aircraft currently committed to the program.

Currently participating airlines are:

Air New Zealand, Ltd.—three aircraft
Deutsche Lufthansa Airlines—four aircraft
Piedmont Airlines—eight aircraft

VASP Airlines—three aircraft

Frontier Airlines (Continental)—one aircraft

The geographic scope of the service evaluation program continues as shown in Figure 1.
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Figure 1. Geographic Deployment of Currently Participating Airlines



FLIGHT EXPERIENCE

The graphite-epoxy 737 flight spoiler flight service evaluation program, in operation since
July 18, 1973, has achieved an exceptional level of commercial service exposure. The program
has generated over 2 million flight-hours of service and over 3 million landings in over 12
years of operation and is adding flight experience at the rate of over 10,000 hours a month.

Total flight experience to December 31, 1986, is summarized in Table 1 by type of
graphite-epoxy material. Table 2 summarizes the same data by airline. VASP and Frontier
data include only flight experience since acquisition of their respective aircraft from PSA. A
total of 73 spoilers have accumulated over 16,000 flight-hours each. Their distribution, by
airline and by skin material system, is shown in Table 3.

A Fortran program called PSPOIL was established to periodically update the service history
of the spoiler fleet. The computerized approach saves time and improves accuracy of the data.
The program provides all of the data shown in the three tables plus installation and removal
dates and the current status of spoilers (i.e., flying, out for repair, destroyed in test), Appendix A.

Spoiler material type Net hours Net landings
Union Carbide T300/2544 779,887 1,056,103
Narmco T300/5209 815,005 1,087,722
Hercules AS/3501 744,716 1,087,127
Total 2,339,608 3,230,952

Table 1. Flight Spoiler Service Experience by Type of Material (as of 12-31-86)

Number of Number of Totai spoiler Total spoiler
Airline aircraft in spoilers in hours since landings since

evaluation evaluation instailation installation
PSA 0 0 29,747 51,521
Aloha 0 0 174,71 444,994
New Zealand 3 11 305,207 417,074
Lufthansa 4 9 521,260 634,113
Piedmont 8 21 866,627 1,193,016
VASP 3 7 345,921 388,141
Frontier 1 1 96,055 102,093
Total 19 49 2,339.608 3.230.952

“Total placed in service is 111 spoilers, with 62 spoilers either inactive, retired, or tested

Table 2. Flight Spoiler Service Experience by Airfine (as of 12-31-86)




Airline

Part number Total
VP LH Pi Frontier NZ
-1 5 4 12 0 2 23
(T300/2544)
-2 3 6 6 2 9 26
(T300/5209)
-3 3 8 9 0 4 24
(AS/3501)
Total 11 18 27 2 15 73

Table 3. Distribution of Spoilers With 16,000 or More Flight Hours

S (Page 6 blank)




ORIGINAL From 13
OF POOR QUALITY

SCHEDULED SPOILER REMOVALS AND EVALUATION

During this reporting period, 3 twelfth-year spoilers were removed from the flight service
program for evaluation and test. All removed spoilers were reinspected using
through-transmission ultrasonic C-scan, and the results were compared to the records made at
the time of original fabrication. The units were considered damage free following
nondestructive inspection.

Following selection for test, the units were photographed. Figures 2 and 3 show the upper and
lower surfaces, respectively, of spoiler S/N 0032 after 12 years of service. This unit was
previously repaired over the center hinge fitting. The repair was sound and this unit was clear
of damage.

Figure 2. Upper Surface of Spoiler S/N 0032 After 12 yr of Service

Figure 3. Lower Surface of Spoiler S/N 0032 After 12 yr of Service
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Figures 4 and 5 are photographs of the upper and lower surfaces, respectively, of spoiler S/N
0072 after 12 years of service. This unit was clear of damage.

The upper and lower surfaces of spoiler S/N 0115 after 12 years of service are shown,
respectively, on Figures 6 and 7. This unit was also clear of damage.

Table 4 gives data from all of the scheduled twelfth-year removals and summarizes the
strength and stiffness data from the three units that were statically tested. Figure 8 shows the
residual static strength data accumulated to date. Each symbol represents one test of a
particular spoiler dash number (i.e., type of skin material) after a predesigned period of time.
Initials near the symbols indicate the airline from which the spoiler was removed. The data
are shown as residual strength ratio, where 1.0 is the original unexposed certification test
value for each material system. The scatter band for a total of 16 ultimate tests run on
unexposed -2 units is shown. Although limited to one production run of only one of the three
types of material, the band provides some idea of the scatter that could be expected. The limit
and ultimate load requirements for each material system are also shown in the figure. The
units with known significant damage all failed above design limit load thus meeting safe
operating criteria. Figures 9 through 11 are plots of the load-deflection data for the three
12-year spoilers reported in this document. Figure 12 shows the test setup. Load is applied to
the upper surface through an evener system and load pad scheme. The load is then reacted at
the four hinge points and the actuator rod end.

The failure loads for the twelfth-year test spoilers are on the high side of the baseline scatter
band. In fact, two of the units failed at loads above the scatter band. There is no obvious
explanation for this behavior. Calibration checks of the test equipment support the test data.
The failure mode of the two high failure load spoilers was related to a higher energy failure
mode. For these two spoilers the center hinge fitting was essentially rammed through the
upper surface. Typical failures propagate from the center hinge-fitting-to-spar splice and are
less catastrophic. Photographs of the spoilers after testing are shown in Figures 13 through
18. These spoilers had no apparent damage or degradation. As a last observation it should be
noted that the baseline scatter band was generated from the test of 16 spoilers. With the
testing of 36 spoilers after service exposure, the probability of excursions out of the baseline
scatter band becomes greater.

Figure 12 shows the test setup. Load is applied to the upper surface through an evener system
and load pad scheme. The load is then reacted at the four hinge points and the actuator rod
end.
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Figure 4. Upper Surface of Spoiler S/N 0072 After 12 yr of Service

oo ns

Figure 5. Lower Surface of Spoiler S/N 0072 After 12 yr of Service
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Figure 6. Upper Surface of Spoiler S/N 0115 After 12 yr of Service




Spoiler Failure Strength Tip deflection
identification Airline NDI load, change, change, Time in Flight Flight
number Results percent DLL percent percent service hours cycles
-1-0032 Piedmont - 251 +2 -25 145 months 31,344 42.577
15 days
-2-0072 Piedmont - 330 +14 -25 148 months 31,048 42,706
18 days
-3-0115 Lufthansa - 274 +14 -17 143 months 27,637 32,563
0 days
Table 4. Summary Data From Scheduled Spoiler Removals (12th yr)
L4 P
ero
"me tests
for 16
T300/5209
Spoilers
_
Residual
static
strength 150% design hmit load =uitimate 0 & F damage
ratio 60 é
150% design imiticad = uitimate (3 r
50 — :
100% design imit load0 O
40 =
0 100% design imitiocad
0= Legend: Abbreviations:
20 O 73002544 TS Aloha 21 Pregmaont
O T300/5209 VP VASP M LJTtnarsa
10— O as3sor NZ AirNew Zealand L feontier
9 H 1 ] ] 1 |
9 2 4 6 8 0 2

Caiendar time in service, yr

Figure 8. Summary of Residual Strength After Exposure
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Twelfth-year unit data:

® Drawing number: 65-76327-1
® S/N: 0032

® Material system: Union Carbide
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@ Airline: Piedmont
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Figure 9. Residual Strength and Stiffness of Spoiler S/N 0032 After 12 yr of Service




S00

Ninth-year unit data: _
e Drawing number: 65-76327-2 Electronic
¢ S/N: 0072 dlsplacement
® Material system: Narmco indicators
T300/5209
¢ Airline: Piedmont
® Exposure duration: 148 months
18 days
400 [~ e Flight-hours: 31,048
® Flight cycles: 42,706
— ® Residual strength _ 1 14
Baseline strength
- 12 yr failure,
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— 7 -
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Figure 10. Hinge Detail of Spoiler S/N 0118 After 7 yr of Service
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Ninth-year unit data:

® Drawing number: 65-76327-3
® S/N: 0115

® Material system: Hercules
AS/3501
® Ajrline: Lufthansa
® Exposure duration: 143 months
0 days

® Flight-hours: 27,637

® Flight cycles: 32,563

® Residualstrength -1 14

Baseline strength

12 yr failure,
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T
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Figure 11. Residual Strength and Stiffness of Spoiler S/N 0115 After 12 yr of Service
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Figure 15. Lower Surface of Spoiler S/N 0072 Following Residual Strength Test

Figure 16. Upper Surface of Spoiler S/N 0072 Following Residual Strength Test
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Figure 17. Lower Surface of Spoiler S/N 0115 Following Residual Strength Test
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Figure 18. Upper Surface of Spoiler S/N 0115 Following Residual Strength Test
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MOISTURE ABSORPTION CORE SAMPLING

As a continuation of the moisture sampling technique initiated and described in Reference 4,
additional core plug samples were obtained from the spoiler panels that were static tested for
residual strength. Each spoiler had three core plug samples removed. Each plug was a 2.25
in-dia cylindrical section approximately 0.4 in deep containing:

e Upper- and lower-surface paint films
¢ Upper and lower graphite-epoxy skins
e Two skin-to-core bonds

¢ The aluminum honeycomb core

All core specimens were subjected to a drying environment at 160°F. The samples were
weighed in order to construct a final observed graphite-epoxy moisture content. This moisture
content data is shown plotted against time on Figure 19.

The calculated moisture content was based on the observed weight changes during dryout and
the following assumptions:

e The aluminum honeycomb core had no moisture.

e All three polymeric materials (paint, composite matrix, and adhesive bondlines) contained
the same level of moisture

Moisture content (MC) was calculated by the following formula:
(W)(Wpnm)
C = DM
(Wpp) (Wpe) X 100

Where

W = observed weight loss (grams)

Wpe = weight of dry graphic-epoxy composite skins (grams)

Wpp = weight of dry polymeric components in total core plug sample (grams)
* Wpu = weight of dry composite matrix material (grams)

The observed weight loss, W, represents the difference between the as-cut wet spoiler plug
weight and the final dryout weight. Values for the paint weight (0.547g), the adhesive weight
(6.653g), and the aluminum core weight (1.066g) were determined analytically or
experimentally. Subtracting these values from the dry plug weight gave the weight of the dry
graphite-epoxy composite skins. Using typical fiber volume fraction and densities, it was
determined that 70% of the skin weight was due to the fiber, and the remaining 30% was
epoxy matrix.

Use of this procedure to determine graphite-epoxy moisture content should result in a
calculated value slightly higher than actual. Both the paint and the adhesive should have
moisture contents higher than the epoxy matrix.

The moisture contents of the spoiler dryout specimens vary considerably over time relative to
other moisture absorption studies (ref. 9, fig. 69). That study found moisture contents.
stabilizing at 1.90% for T300/2544, 1.00% for AS/3501, and 0.65% for T300/5209 and used
20-ply short-beam shear specimens that were unpainted. The difference in specimen geometry
in terms of surface area, thickness, cut edge area, and surface finish may account for the
different moisture absorption results. Especially important may be the thickness, in that the

19




this spoiler skin laminates allow a more rapid absorption-desorption cycle. As a result the
measured moisture content may be more sensitive to the exact time in the seasonal cycle the
spoiler was removed from service. Another factor is that over the years many of the spoilers
have been painted and repainted resulting in variations in paint layer thickness from part to
part. The absorption of moisture in the paint has been taken as a constant in this study. As a
result changes in paint layer thickness may affect the final moisture content calculation.

1.1

09 -

08

Moisture
content 0.6 }=

05

04 —
Legend:

03~ o T300/2544

O T300/5209
O AS/3501

0.2

-
-
-

0.0 I | L
6

Calendar time in service, yr

Figure 19. Moisture Weight Loss of Spoiler Core Samples




UNSCHEDULED SPOILER REMOVALS

The unscheduled removal of 7 spoilers occurred during this reporting period. Data for these

spoilers are summarized in Table 5.

Table 6 is a summary of flight-service defects observed and shows the distribution and
frequency of these defects. Because the rate of deterioration for defects is slow, one incident
(for example, a rod-end blister) may be recorded on more than one annual inspection trip.
Table 6 includes minor defects (primarily exfoliation corrosion) that are included to show how
subsequent growth, or lack of growth, can be monitored. Although policies among the airlines
differ, generally only a few defects would require repair during a scheduled maintenance
break. Several defects would receive only a seal-and-monitor disposition, and some would

never deteriorate enough to need repair.

Spoiler

serial Date

number Airline removed Reason for removai Disposition
0017 VASP 12-25-85 Spar exfoliation corrosion Storage
0112 Lufthansa 04-29-86 Local outer ply delamination Storage
0043 Air New Zealand 02-02-86 Aircraft retirement ANZ stores
0074 Air New Zealand 02-02-86 Aircraft retirement ANZ stores
0114 Lufthansa 05-23-85 Spar exfoliation corrosion Storage
0019 Lufthansa 06-16-85 Rod-end blister Storage
0007 Air New Zealand 04-07-86 Trailing edge damage Storage

Table 5. Unscheduled Flight Spoiler Removals




NUMBER OF NOTED DEFECTS

abewep UOISOLIOD
UOIS0LI0D UOIIRI0jX]

20

25

38

23

119

UoIS0110D
lajgnop wnuiwnyy

18

40

abewep feluswuonAug pue
[eJNjBU 80BJINS-18MOT

abewep
JeSluBYD8W 80BJINS-1aMOT

abewep |eUBWIUOHAUS pue
jeinieu aoejins-1addn

abewep |esiueyosw
aoepns-1addn

10

25

Bupjoeld
aoejNg

suoljeuiwejap
aoeyIng

10

suoljeuIweI9p
a6p3

21

sialsl|q
pua-poy

14

11

56

sJajtods
JO JaquinN

16

24

17

32

16

111

Frontier

New Zealand

Lufthansa

Aloha

Piedmont

VASP

Totals

Table 6. Spoiler Service Inspection Compilation (Cumulative 12 yr)

A
-—-




CONCLUSIONS

After twelve years of service, the Boeing/NASA 737 spoiler program can be classified as an
unqualified success. The participating airlines remain enthusiastic and the level of
participation has been limited only by continued airplane retirements and sales.

The knowledge base created as a result of this program has been instrumental in the
advancement of composite material technology. Every aspect of developing and maintaining
the composite spoilers in an airline environment provided experience applicable to subsequent
programs. The design, analysis, production, and certification activities presented many new
challenges that were met. The service experience provided information on durability and
damage tolerance and required the development of new inspection and repair methods.

The years of flight service provided a good understanding of the type and frequency of damage
events occurring in a variety of service environments. Inspection and repair techniques were
also developed and refined.

Several design details proved to be inadequate as time progressed. These were the details
around the actuator lug at the center hinge fitting (CHF) and the center hinge fitting to spar
splice. The first detail allowed disbonding of the skin to the CHF due to actuator lug
interference. In the aluminum design, the detail was identical but local yielding of the
aluminum skin prevented disbonding. The solution for the graphite spoilers was the
installation of a modified actuator lug to eliminate the interference. The CHF-spar splice
detail involved a butt splice of the spar and CHF caps with the graphite skin bonded to the
caps. As a result, the load path for spanwise bending was from one cap through the adhesive to
the skin and back to the other cap through adhesive. Due to a strain mismatch between the
skin and cap, the adhesive layer was worked beyond its capabilities under cyclic loading. As
disbonding occurred, a moisture path was created between the aluminum and graphite.
Moisture acts as a catalyst for the resulting galvanic corrosion. Several important things were
learned from these occurrences. Corrosion in all cases was limited to the spar cap. Excursion
into the core area was prevented by the thicker adhesive layer along the skin-to-core
interference. Most importantly, it was found at both of these details that the rate of damage
growth was extremely slow and easily detectable. Disbonds at the CHF-spar splice, for
example, were usually detectable about two years before they would develop to a size
requiring spoiler removal and repair. With proper sealing treatment, further growth can be
prevented.

An ancillary project provided data on the effects of environmental exposure to graphite
laminate specimens. Several hundred specimens were exposed on rooftops of airport buildings
at participating airline bases. This provided a variety of exposure conditions over the 10-year
duration of this project. Results of tests on returned specimens provide information on
strength degradation, moisture absorption rates, and effects of ultraviolet exposure. The
results show a stabilization of moisture absorption after about three years for the particular
laminate geometry used. Saturation percentages are a function of material type and range
from about 0.65 to 2.00 percent. Ultraviolet exposure proved to be degrading to the specimens
as a function of the resin type. Most specimens were exposed without a protective paint
surface. The mechanical properties tests indicate that the specimens have withstood exposure
with no significant strength loss. This testing has been completed and is summarized in
Reference 9.




A great number of damage events have been reported over the years of service. It is important
to realize that while this number is large, it is also related to the level of intensity with which
these parts have been monitored while in service. Numerous inspection trips involving an
engineering evaluation of each spoiler were conducted. In addition, detailed evaluations are
made on spoilers returned for structural testing. These activities combined with the airline's
scheduled maintenance activities ensured that any problems or damage would be recorded in
order to provide an accurate assessment of the spoilers’ performance.




APPENDIX A
CURRENT SPOILER FLIGHTFHOURS AND LANDING DATA

CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA

INSTALL OF REINSTALL

CURRENT OR REMOVE

NET

SN DATE AIFLINE  HOURS LANDINGS DATE  HOURS LANDINES HOURS LANDINBS REMARKS
) DEMONSTRATION UNIT AT NASA LANGLEY 09 00 &
0 0 0 ¢ 0 0 0 0 ]
1 06-27-74 3 G681 R 37912 460648 32231 43837 Z
2 CERTIFICATION STATIC TEST UNIT ] 00 3
3 47-18-73 7 8095  1iB42 03-17-74 9016 14379 943 1537 0
3 05-17-74 6 018 14379 -------- 38033 446772 23015 32393 2
4 07-28-73 7 8161 12965 05-17-74 9018 14379 857 1444 0
4 05-17-74 b 9018 14379 --o----- 38033 46772 29015 3EN i
S 07-18-73 7 8093 12842 05-17-74 9018 14379 933 18%7 G
b] 05-17-74 b 9018 14373 (4-08-78 18112 24432 5094 10033 G
5 02-13-7% b 20212 26856 04-24-80 23294 30267 3082 34l Q
5 08-05-82 2 23534 40417 (09-01-B4 3322 45792 J68% 47T i
3 04-01-83 2 34405 46864 --e-ee-- 37015 50348 2610 3484 2
& 07-28-73 7 Blal 12965 03-17-74 9018 14379 857 ¢
& 05-17-74 b 901E 14379 -eeee--- 38033 16777 29015 37393 Z
7 09-13-73 2 108al 15053 04-07-86 25715 38975 14854 23928 1
g 09-15-73 Z 10861 15053 09-27-78 20603 29443 10742 14394 0
g (6-04-79 2 23465 31977 {1-06-8Y 27997  3BI7Y 53T k202 3
9 09-13-73 2 10851 15053 02-0 16147 22112 3286 70539 0
9 09-27-78 2 21603 29443 06-25-B1 27258 3713 9653 7708 i
10 (5-15-73 P 10851 15083 06-23-81 27258 37151 16397 22098 i

11 (B-26-73 4 11274 15681 08-21-77 20307 26924 9033 11243 0
11 (3-24-78 4 21658 28554 02-27-81 2B36Z 34653 8904 8101 1
12 - 08-26-73 4 11274 15681 03-04-75 14694 199564 3420 4283 0
12 06-13-75 4 15146 20328 (9-18-7% 15793 2134 845 796 U
12 09-18-75 4 15940 21518 07-03-78 22297 29334 §337 7816 ¢
12 10-19-78 4 22954 30142 03-12-B0 26719 34534 3765 4392 ¢
12 09-02-81 4 17 b -mmmmse- 12739 14837 12772 14831 2
13 06-25-73 4 11274 15681 05-06-78 21938 28901 10084 13220 }
13 10-06-78 4 20532 25040 10-20-78 20636 25143 104 103 ]
13 10-23-78 4 22967 30176 (2-27-BL 7ZBG6E  34bSS 3975 oAYS t
14 08-26~73 4 13681 07-29-74 13329 1B21s 2055 2535 3

11274

25




CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA
INSTALL OR REINSTALL

CURRENT OR REMOVE

NET

S/IN DATE AIRLINE  HOURS LANDINGS DATE  HOURS LANDINES  HOURS LANDINGS REMARKS
15 08-02-73 7 8631 13711 05-17-74 9399 14934 748 1225 0
15 05-17-74 b 9399 14936 05-13-73 11689 17594 2290 C65E |
15 01-31-76 6 13411 19607 04-30-81 25917 33732 12506 14125 3
18 08-02-73 7 8631 13711 05-17-74 9399 14936 748 1225 ¢
16 05-17-74 6 939¢ 14936 09-04-77 17147 23719 7748 8783 3
17 08-92-73 7 8651 13711 05-17-74  939% {4936 748 1205 0
H 05-17-74 & 939% 14936 09-71-75 1243% 18474 03T 3838 ¢
17 01-31-78 6 13411 19607 12-09-78 20050 26978 8639 7371 0
17 03-15-80 & 23755 3068Y 12-25-86 37950 46981 14195 18272 i
18 08-02-73 i 8651 13748 05-17-74 9399 14%3s {
13 LT B “ B [958 25 1% 7% pieEE TRT i
18 41-31-76 b 13441 19607 10-03-84 34327 43357 3
19 16-02-73 § $12G0 14884 01-01-82 729931 37516 18731 224632 0
19 0z-11-82 4 29488 33283 06-1o-83 3830z 41701 8614 B4iB i
yil 10-02-73 4 11200 14834 09-27-76 22678 2912 11478 14244 3
21 10-02-73 4 11200 14884 03-29-75 14633 19211 3453 3% 0
2t (8-02-75 4 13425 20178 10-12-78 22772 2%iMd 747 9043 0
2 98-10-79 L] 4739 31517 01-01-82 29951 375l 5212 3999 i
2 02-23-82 4 12 4 oeeeeme- 12833 11695 12821 11691 2
22 10-02-73 4 11269 14884 10-12-78 22772 2924 1372 14387 i
22 08-10-79 4 24739 31517 8-10-79 24739 31517 0 { {
3 8-18-73 1 9207 24932 4-20-78 1772z  4E18) 8515 23249 !
A §-18-73 { 9207 24932 T7-11-T4 10974 29494 1787 4742 {
24 2-25-75 1 12071 3249f 3-13-80 21118 5135 3043 78534 3
25 §-18-73 i 207 24937 B-18-7% 12964 35140 7S 10233 3
26 g-18-73 1 9207 24932 2-25-75 12071 Sie9) B&4 7739 0
26 S-16-7% 1 8287 14823 {1-11-To 10398 Z0494 2108 G67i 3
27 4-23-74 3 329 20204 S5-30-77  z04BB 32076 8159 123712 0
27 12-13-77 5 21916 34744 ---eee- 43599 65216 23683 3047z 2
28 2-28-74 3 13747 22449 2-24-73 16387 246396 2640 3947 0
28 6-17-75 & 17208 27470 -=----- 45788 6736t 29587 3989¢ Z
29 4-13-74 3 12329 20204 05-20-83 35762 53974 234337 130 3
30 2-28-74 S 34T 22449 ~---e-- 44788 67346 33041 44917 Z

26




CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA

INSTALL OR REINSTALL CURKENT OR REMGVE NET
S/N DATE AIRLINE HOURS LANDINGS DATE  HOURS LANDINES HOURS LANDINGS REMARKS

3 2-28-74 5 13747 22449 B-11-79 27973  43&l4 14226 21145 i
3 (4-14-82 9 34475 52B0f ~---e--- 46788 67356 1231% 14383 2
2 4-23-74 I 12329 20204 1-28-75 14411 23348 2082 3144
32 6-3-75 g 13239 24624 10-08-B& 44571 H4057 29267 39433 3
33 2-28-74 3 13747 22449 02-21-82 34111 52244 203684 29817 3
34 4-23-74 p 12329 20204 ------- 45599 65214 33270 45012 2

6-27-T4 ] 5681 3056 4-18-75 7675 5944 1992 2998 ]
35 8-15-73 5 8542 7300 ------- 37912 45648 293706 39344 2
36 6-27-74 & 3056 4-16-75  TebY 5945 1982 28R% g
34 8-i3-73 3 8342 7300 mwmmmme- 37517 46046 29370 39348 z
37 6-27-74 ] 5681 3056 ------- 37912 40648 32231 45592 2
32 10¢-25-74 { 11346 30745 05-09-82 240868  A568% 12748 14940 3
39 DOES NOT EXIST 3
4¢ DOES NOT EXIST 3
41 CERTIFICATION STATIC TEST UNIT 00 - 00 4
42 7-26-73 7 3003 8092 9-30-75 9800 185IS 4597 8433 0
47 3-30-75 3 G603 16525 -===--- 42575 90715 32975 341%0 2
43 7-25-73 1 4653 8Ost 8-3G-75  9e0D 1457C 4¢47 8437 i
45 EER T 9 Tgun leadn wtescab o3Fil gD Ptule 13dw y
43 08-10-82 2 28784 39210 04-04-85 34407 486 5623 781 4
43 05-23-85 2 34687 47278 (2-04-86 36195 49342 1508 2004 3
44 7-26-73 7 3003 8092 9-30-75 9600 14373 4397 8412 O
44 9-30-75 3 9600 18825 12-29-76 13201 20370 BE-! 3845 0
44 8-3-77 3 15025 22485 06-25-8B4 35164 43974 20139 21489 3

7-25-73 7 4993 BosE 7-14-74  6BYS 11280 190z 3212 0
45 1-15-74 3 10064 16998 4-24-78 17369 24949 7305 79N it
4-9-79 2

43 -9-7 22504 30331 3-19-81 20488 3571l 3984 5380 1
5 8-§-73 ! b447 9087 1-11-78 13038 26644 b8t 17577 0
4 1-11-78 ! 20014 30447 S5-16-79 22840 37358 2526 8911 (
4 16-15-80 1 22118 59759 2-26-81 22613 61420 495 1ol 0
L 2-26-81 1 6391 17574 03-21-82 8147 22328 1776 4754 i




CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA

INSTALL OR REINSTALL CURRENT QR REMGVE NET
SN DATE AIFLINE HOURS LANDINBS DATE  HOURS LANDINBS HOURS LANDINGS REMARKS
47 8-8-73 1 6447 9087 1-7-76 10256 19089 3809 16002 0
47 8-16-74 3 14728 16350 1-9-78 19133 21328 4425 497E 9
47 4-74-78 3 17409 20010 4-20-81 26282 34352 8873 9342 0
47 04-0B-83 Z 36525 M3E -ememee- 36370 49037 3845 77 2
48 8-8-73 1 5447 9087 2-25-7% 9103 1e02z 2656 8935 0
48 3-16-75 )| 8287 14825 8-17-77 11473 23389 3186 8366 0
48 8-17-17 1 15912 36880 10-26-8f 23575 50737 7663 13837 1
49 8-8-73 1 6447 9087 4-13-77 12050 23911 3603 14824 0
49 1-11-78 1 20014 30447 4-7-80 23688 404T0 3674 9973 0
49 4-g-80 i 19965 33977 3-10-B1 21413 5B1L0T 1508 4128 3
3 7-23-73 10339 14075 1-28-76 15771 21307 232 728 0

rI

50 (9-25-78 21534 29018 04-01-82 1ZB9&Z 39171 7428 {0133 1
14073 10-18-77 19444 24204 8905 1212% U

3 07-23-73
5 20835 17564 (4-1B-82 128671  IBT&S 8236 11199 3

4-3-78

[ %]
—
<o
wn
-

52 7-23-73 Z 10539 14075 2-27-75 14057 18964 3518 4889 G
92 6-8-73 2 14707 19835 11-16-78 21757 29355 7030 9528 i
Y 2-28-84 2 24447 32979 ----- 36370 49037 11923 16058 2
3 7-23-73 2 10339 14075 9-24-74 13138 17747 2999 3872 3
EL §-6-73 4 1118z 15328 9-8-7& 17899 23Bi4 4747 Bd9s 3
55 3-6-73 4 11152 15328 08-28-BL 29501 37306 18349 21978 0
a5 11-22-81 4 31 333 memmeee- 12579 14164 17258 13831 i
56 9-6-73 4 11182 15328 0B-26-8F 2950%f 37306 1834 21976 0
R 10-05-81 4 12 3 mmmmeee- 12579 14164 12567 14141 2
57 9-6-73 4 11152 15328 9-7-75 15633 20997 4481  Sbet 3
8 8-56-73 7 B476 13644 35-17-74 G402 15241 926 1597 0
a8 3-17-74 6 9402  1524f ----- 3974z 49066 30340 33823 2
59 B-6-73 7 8476 13544 3-17-74 940z 15241 926 1597 0
o9 3-17-74 b 9402 135241 1-14-75 10900 17144 1498 1923 0
59 1-31-76 6 13181 19621 9-1-80 24475 1YW 11294 12336 3
b0 8-6-73 7 8476 13044 35-17-74 9402 15241 926 1597 ¢
bl 3-17-74 6 9402 15241 §-2-76 14715 21102 3313 SBal 0
60 11-17-17 6 17529 24227 ----- 39742 49046 22243 14839 2
61 8-6-73 7 8476 {3644 S-17-74 9402  15ZAl 2b 1897 {
b1 3-17-74 6 9402 15241 ---—- 39742 49066 30340 338:E Z

28




CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA

INSTALL OR REINSTALL CURRENT OR RENOVE NET
SiN DATE AIRLINE  HOURS LANDINGS. DATE  HOURS LANDINGS  HOURS LANDINGS REMARKS
bi fv 23 73 § P14%¢ JETET 10 2781 30033 38iTT 18e73 223 i
LY 02-23-82 4 12 3 mmmmmm- 12833 11695 12621 ile9: L
63 16-23-73 4 11456 15759 10-27-81 30083 38179 18633 22470 {
63 02-23-82 4 12 3 mmmmem—- 12833 11693 12821 11692 i
b4 10-23-73 4 11450 15739 10-27-Bt 30083 38179 18637 22420 U
b4 02-05-82 4 29488 33283 04-09-82 29908 33634 420 N ¢
64 04-20-82 4 1271 1408 05-26-83 3820 4355 2549 2947 3
69 10-23-73 4 11450 15759 10-27-81 30083 38179 18633 22420 ]
63 02-23-82 ] 12 3 memmmsee 12833 11695 12821 11692 2
b6 9-29-73 2 10787 14448 2-27-75 14184 19120 33T M472 0
b6 6-7-73 2 14602 19678 10-2B-77 19605 26554 00T 8978 ¢
bd 4-6-78 2 20956 27959 5-2-79 722584 30603 2028 2544 0
bé 11-14-80 2 25702 34689 05-10-82 28784 39210 3082 4321 0
b 06-08-82 2 28959 39444 0B-01-B3 30925 42208 1966 2762 0
b& 11-30-84 Z 29041 40481 -------- 32094 44552 053 4072 2
b7 §-29-73 i 10787 14648 9-13-78 21231  28B4Y 10444 14152 3
68 §-25-73 Z 16787 14448 6-14-B0 23009 33910 14222 19268 0
68 08-04-82 2 29217 39803 07-10-84 32904 44872 3687 5089 ¢
68 01-12-85 2 33991 46307 -----ee- 015 50348 3024 4039 Z
69 9-29-73 2 10767 14648 04-16-81 26913 3522 16126 Z1E74 1
70 3-4-74 5 13908 22849 3-6-B1 31634 49004 17726 26355 0
70 04-21-812 b] 34592 S3E -mmemme- 46411 7104 11819 13985 2
" 3-4-74 5 13908 22649 3-6-78 243327 18438 10424 15789 3
72 3-4-74 3 13908 22649 3-11-79 26976 421 13076 19877 0
72 6-28-79 p 27721 43379 11-05-86 45699  bodiR 17978 L3029 3
73 8-15-74 I 15070 24830 ----- 44788 67867 e 37 2
74 3-4-74 S 13998 22649 4-27-7¢ 19600 . 1548 5592 BRYY 0
74 8-16-7¢ 3 14728 14350 1-9-78 19153 21328 4425 4978 ¢
74 4-11-79 2 22447 30441 3-2-79 22384 30603 117 162 0
74 2-23-81 2 26378 35804 02-04-86 34195 49342 9817 13538 i
73 8-15-74 S 15070 4630 ----- 46788 67847 31718 43ZF7 2
T8 8-15-74 5 19070 24630 ----- 45788 67887 U718 43237 2
n 8-15-74 3 15070 24630 ----- 44788 67867 i1 4337 2




CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA

INSTALL OR REINSTALL CURKENT OR RENOVE  NET

S/N DATE  AIRLINE HOURS LANDINGS DATE  HOURS LANDINES HOURS LANDINGS REMARKS
8 10-17-73 1 9343 25416 10-24-74 11340 3072 1997 su8 o
% 22575 | 9103 16022 1-11-78 13058 26684 3955 1084z ¢
7B 1-11-18 20014 30447 4-2-80 23688 40420 3674 9973 0
78 04-08-80 1 19905 53977 11-01-87 23349  632% 34 9 0
8 04-08-83 2 0525 M3t -m-e---- 38370 49037 SBAS 7T 2
79 DOES NOT EXIST 5
Bé DOES NOT EXIST 5
8 CERTIFICATION STATIC TEST UNIT 0000 4
B2 91273 4 11560 16962 07-20-81 29680 46880 18126 29918 3
§ 91273 4 11560 16962 S-17-75 15286 22013 3726 501 ¢
83 91176 4 16901 26080 07-20-81 29680  A8BBO 12779 20800 @
g 0e-02-81 4 7 b -mmmeeee 173 WMEY 1T e 1
B¢ 9-12-73 {1563 16962 5-17-75 1528 12013 3326 5681w
B 12-19-75 4 16576 25672 07-20-81 29680 44880 13104 20208 ¢
B4 08-24-81 ¥ I 04-26-83 3920 4847 3909 444
5 9173 4 11560 16962 9-4-75 1589 23001 4336 93 O
B85 176 4 16901 2600 07-20-81 29880 AsGBO  1277% 20800 ©
S 09-02-81 4 17 5 02-02-82 10t 1117 99 1 3
B8 92273 2 SSB7 8565 11-30-BA 29041 40481 23454 M9l 0
8¢ 03-29-85 o MY MBI -mmmeme- 36370 49037 61 el 2
7 92273 2 S587 8565 6-11-73  95le 13797 3929 8232 ¢
8 12-19-75 2 10647 15393 6-16-B0 20320 ZBe¥1 9875 13296 3
88 9173 2 5587 8565 6-11-75 956 13797 392 82T ¢
88 12-19-75 2 10647 15393 11-22-76 12556 18020 1903 2627 @
88 9977 145 20361 §-24-80 20796 29307 oed7 846 |
89 92273 2 5567 G565 6-21-74 7272 10794 1e85 2229 O
89 1375 2 8771 12820 11-22-T¢ 17556 18020 3785 S0 0
B9 9-9-77 2 4149 20381 2-12-78 15100 21677 98 13 0
89 2-14-75 2 17400 24707 Ob-11-81 22003 30940  4e03 62T 0
8§ 07-21-81 Z 2B LG —-e---- 09 M58} 98T 1334 I
W o B-15-73 | 5623 7997 S-2-74 4788 10937 1185 2945 0
% 10-24-74 {1336 30728 4-4-79 19300 52783 79 22055 |
9 -5 5623 7992 5-16-75 8287 14823 2664 eE31 O
51 81§75 12964 3565 12-18-75 13572 3eEM o8 leds 0
91 12-18-75 1 13572 36811 12-13-78 18925 51459 5353 ded8  §
9t 12-12-79 20093 56210 2-26-81 22613 1420 1920 826 ¢
91 2-26-81 | 6391 17574 04-02-B2 BI85 22377 1794 4803 0
91 01-12-85 2 33991 46309 -------- 705 0348 3024 403 2




CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA

INSTALL OF REINSTALL

CURRENT OR REMOVE

NET

SN DATE  AIRLINE HOURS LANDINGS DATE  HOURS LAMDINGS HOURS LANDINGS REMARKS
7 81573 5615 7992 B-18-77 11480 23 SBS7 1544 0
o e-1ET 15916 36893 10-26-B1 23575 50737 7639 13844 0
92 05-06-83 2 0532 41749 01-12-85 33991 46309 3459 450 0
92 04-01-85 2 34450 46920 ----mm-- 015 50348 2565 342 2
B 3T S 13879 12839 A-1-75  fedsl 26759 2982 3926 G
93 8318 5 17333 28122 3-30-77 24797 4RSI M6k 6729 0
3 2-8-78 5 24051 38238 ----- 45488 67359 22437 91 2
I ST R 13879 22839 4-1-75  ledel 2675 2582 390 ¢
% 8375 5 17333 28122 - 46488 67359 9155 3937 2
%5 -5 13679 2283% ----- 46488 67359 305 MW 2
% 30745 13879 22839 3-20-79 2698 42557 13109 19698 3
97 1zt 16360 38058 10-26-81 23575 5737 725 1279 |
%\ 92573 9244 25150 05-12-87 24093 bSTC 14849 MOSSZ 0
% 05-H-83 2 25906 36352 -------- 32094 M4553 e188 8201 2
%9 AT 5 10290 15517 ----- 42903 60705 323 45189 2
06 41174 S 12641 20584 ----- 45559 64843 32918 MIY 2
oL 3T S 1029 15517 -=--- 42903 60705 32613 45189 2
02 -7 E 10290 15517 06-08-83 33885 49937 23595 3M; 3
(03 4175 12641 20384 4-17-80 28250 43515 15609 22931 1
DTN S % SHA SIS Je-lSeTE D3 TME wer o 5sm ]
105 92573 9244 25156 10-17-73 9343 25410 9 wh 0
105 6-7-74 ! 6916 11247 S-1e-75 8267 14823 1371 3§
06 8-15-73 5623 7992 8-17-77 11473 23389 5850 15397 0
06 B-17-77 15912 36880 10-26-B1 23575 50737 7Tee3 13887 1
07 9573 9244 25150 8-17-77 16527 45144 7283 19994 3
108 9-1-73 7 8621 13711 5-17-74 9568 15140 Zr U U
108 S-17-74 b 9568 15160 11-17-76 15342 20726 5174 65k O
108 H-2-77 b {7818 24525 10-04-B4 34228 42895 16410 18370 2
109 9-1-73 7 8621 13711 S-17-74 9568 15160 TV A UV LA
09 51774 b 9568 ISl60 7-29-75 17174 18313 2606 3153 3
o 9-1-73 7 8621 13711 S-17-74 9568 15160 /AL I
{10 5-17-74 b 9568 15160 -==-- 3031 AB23 2943 33078 2
31 ORIGINAL PAGE !S
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CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA

INSTALL OR REINSTALL CURRENT OR REMOVE NET
S/N DATE RIRLINE HOURS LANDINGS DATE  HOURS LANDINES  HOURS LANDINGS REMARKS
1t 9-1-73 7 8621 13741 5-17-74 3368 15140 947 1445 0
i 3-17-74 b 9548 15160 7-29-75 12174 18313 2606 3153 0
11 1-31-76 & 13389 19647 4-10-78  1Bo6% 25467 3300 5820 Y
1! 12-14-78 6 0308 2TI0L 10-04-34 4228 4289% 13924 15594 3
12 11-13-73 4 11587 16011 6-20-75 15179 20549 3592 4538 0
11z 12-18-75 4 16308 21974 03-02-Bt 28405 3a410 2096 14435 0
12 8-74-61 4 {1 3 04-29-86 10845 12300 10834 12297 !
13 11-13-713 4 11587 16011 (3-02-B1 28405 36410 16816 2039% 0
113 08-24-81 4 11 3 mmmmeee- 12882 14490 12871 14487 Z
114 11-13-73 4 11587 16041 3-9-75 14601 19849 3014 3838 Y
114 6-20-73 4 13179 2056% 3-30-80 27495 35391 123te 14872 i
114 18-0%-82 2189 2485 08-23-8% B34 10331 6465 T4l 1
115 11-13-73 ] 11387 16041 $1-9-76  1B3Z2 24487 6735 B4Ts 0
115 3-26-77 ] 19208 25567 03-02-Bt 28403 Js410 9197 10842 0
115 08-24-51 4 i 3 09-2z-88 11716 13247 1705 13244 3
8¢ 3-21-74 5 10290 18517 4-4-77  1BSQY  ZBOLG 8239 12493 3
117 4-11-74 ] 12641 20584 ------- 45557 64B43 32918 44259 2
112 4-11-74 5 12641 20588 5-18-76  1B147 29042 35306 B4TE i
{18 12-17-78 3 19709 3135t 11-11-81 32570 49333 12861 17982 3
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CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA

AIRLINE CODE (JALL)
ALOHA=1, AIR NEW IEALAND=Z, FRONTIER=3, LUFTHANSA=4, PEIDMONT=5, VASP=b, PSA=7

REMARES CODE
0=0L0 DATR, 1=NG LONGER ACTIVE, 2=CURRENTLY ACTIVE, 3= QUT FOR REPAIR DR EVALUATION

4= CEFTIFICATION STATIC TEST,S= DOES NOT EXiST,6= DEMO. UNIT AT NASA

TGTAL NWET HOURS FOR SPOILERS ON ALOHA= 174791 TOTAL MET LANDINGS FOR SPOILERS OM ALOHA= 444994

TOTAL NET HOURS FOR SPOILERS ON AIR NEW ZEALAND= 305207 TOTAL NET LANDINGS FOR SFOILERS ON AIR NEW IEALAND=
TOTAL NET HOURS FOR SPGILERS ON FRONTIER= 95033 TOTAL NET LANDINGS FOR SPOILERS ON FRONTIER= 102093

TOTAL NET HOURS FDR SPGILERS ON LUFTHANSH= 521250 TGTAL NET LANDINGS FOR SFOILERS ON LUFTHANSA= 434113

TOTAL NET HOURS FOR SPOILERS ON PIEDMONT= BA64Z7 TOTAL NET LANDINGS FOR SPOILERS ON PEIDMONT= 1193016

TOTAL NET HOLRS Fof SPOTLERS ON VASF= 345921 TOTAL NET LANDINGS FOR SPRILERS

0N YASF= 238144

TOTAL NET HOURS FOR SPGILERS ON PSA= 29747 TOGTAL NET LANGINGS FOR SPOILERS ON PSA= 51521

TOTAL NET HOURS FOR GPOILERS | THRU 38= 779887 TOTAL NET LANDINGS FOR SPOILERS | THRU 3B= 1054103
TOTAL NET HOURS FDR SPOILERS 41 THRU 78= 815005 TOTAL NET LANDINGS FOR SFOILERS 41 THRU 78= 1087722
TOTAL NET HOURS FOR SPOILERS 31 THRU 118= 744714 TCTAL NET LANLINGS FOR SPOILERS 81 THRU 118= 1087127

TOTAL NET HOURS=  Z3395(B TOTAL NET LANDINGS= 323095

ORIGINAL PAGE IS
OF POOR QUALITY
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CURRENT SPOILER FLIGHT-HOURS AND LANDING DATA

SPOILER FLIGHT HOURS AND LANDINGS SPOILER FLIGHT HOURS AND LANDINGS
S/N HOURS LANDINGS S/K HOURS LANDINGS
i 323 43392 o0 28452 32297
2 9 ] b1 31266 35422
3 29938 33930 62 31454 34112
§ 29872 33867 3 31454 12
b 19398 23360 o4 21602 5738
5 29872 33807 65 31454 412
7 14854 23922 b6 18529 25247
3 15274 20592 7 10444 14192
9 10941 14767 68 20933 28370
10 16397 22098 69 14126 21874
i1 19437 19344 70 29545 40340
12 26909 2118 1 10424 5789
13 16343 19802 12 21048 42708
14 2055 2535 73 ’ 3718 43237
13 19544 18008 74 20051 27377
14 849 10008 i 37e 43237
{7 24515 28404 76 3718 43237
18 23956 27633 7 31718 43217
19 27565 31080 78 18915 42973
20 11478 {4244 79 o 4
2 28833 31080 80 0 i
Z 11572 14357 8t 0 [\
a3 8315 23249 82 19120 29918
24 10810 2939% 3 29227 40482
25 3797 10233 84 20739 30703
2 4972 13430 85 18114 28850
27 3184z 42844 86 2595585 34683
28 3 43643 7 13604 18330
29 23437 33770 88 12485 16805
30 33041 44917 89 20909 28302
k3 24339 35730 90 9131 25000
32 144 42577 91 15363 N
33 20344 29817 92 . 19540 37246
k{1 3320 45012 3 29483 39779
3t 31342 427254 94 737 43197
%4 35T 47237 9% 32609 44520
3 351 43592 96 13199 19698
3 1248 34940 97 7215 12679
19 0 ] 98 21037 48753
4 G 0 99 32613 45189
0 b 0 100 32918 447259
2 37572 47873 101 32613 45189
g 25050 33492 162 23595 34422
4 28337 337467 103 15609 22931
5 13191 16563 104 209 3595
4 11408 70903 10% 1470 3838
47 22952 32043 106 13513 29254
18 13505 29358 107 7283 19994
49 10785 28925 108 23131 26385
S0 12669 17381 109 3993 4602
5! 17141 23328 {1 30410 4527
52 22491 30487 {11 21 26016
53 2599 3672 112 26522 31291
54 bid7 gaes 113 29689 34884
55 nt7 35809 114 21795 26503
5 30916 36139 15 27637 32563
57 4481 5669 116 8239 12493
58 31266 35422 17 32918 44235
9 13718 15856 118 18387 2846D
ORICH 2.
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APPENDIX B

NASA/BOEING 727 GRAPHITE COMPOSITE ELEVATOR SERVICE HISTORY

Five shipsets of 727 graphite composite elevators were fabricated for Contract NAS1-14952
with the prime objective of establishing and demonstrating the structural integrity,
operating-life characteristics, and manufacturing cost of composite structures.

The five shipsets (10 units) entered service with United Airlines in 1980. A summary of
accumulated hours and landings is shown in Table B1.

Two separate ground landing incidents resulted in the damage and subsequent removal of two
units. These units were subsequently repaired at the United Maintenance Base and are
awaiting reinstallation. Lightning strikes or exits have resulted in the required repair of
several units. These repairs were minor and performed with the units remaining on the
aircraft.
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APPENDIX B

CURRENT ELEVATOR FLIGHTHOURS AND LANDING DATA

INSTALL OR REINSTALL

CURRENT OR REMOVE

SiN DATE AIRLINE
0 0
{ 03-19-80 1
2 03-19-80 {
3 03-27-80 !
4 03-27-80 |
4 08-20-82 |
S 04-25-80 !
5 04-25-80 t
7 04-30-80 {
3 (4-30-80 !
9 06-01-80 !

10 06-01-80 )

REMARKS CODE UNITED=1

0=0LD DATA, 1=[N STORES, 2=CURRENTLY ACTIVE, I=

HOURS LANDINGS DATE  WOURS LANDINGS
0 4 0 0
0 0 emmm- 2069 11744
0 § eemmmnm 21069 11744
0 0 03-07-82 6201 3013
0 0 03-07-82 201 3013

5678 3353 --m--ee- 20659 11694
0 (e 20659 11894
0 0 08-20-82 6678 3353
0 § =memmme 0924 11897
0 § mmmmee- 20924 11697
¢ G memmmam 20132 11338
0 §  mmmmmme- 20132 11338

TOTAL NET HOURS=

177970 TOTAL NET LANDINGS=

NET
HOURS LANDINES REMARKS

0 0 ¢
21069 11744 2
21069 11744 Z

4201 3013 1'
8201 013 0
13981 8341 Z
20839 11694 Z
6678 3393 {
20924 11697 Z
0924 11897 2
20132 11338 Z
20432 11338 1

0UT FOR REPAIR OR EVALUATION

38972

w
g

Re=gd

ELEVATOR

FLIGHT HOURS AND LANDINGS
HOURS LANDINGS ATIRCRAFT
21069 11744 N7459U
21069 11744 N745%U
6201 3013 STORES
20182 11334 N7 4all
20639 11694 N7461U
6678 3353 STORES
20924 11697 N74620
20924 11697 N7462U
20132 11338 N7456U
20132 11338 N7446U




APPENDIX C

NASA/BOEING 737 GRAPHITE COMPOSITE STABILIZER SERVICE HISTORY

Five shipsets of 737 graphite composite stabilizers were fabricated for Contract NAS1-15025
with the prime objective of demonstrating the feasibility of fabricating, certifying, and the
entrance into service of composite primary structure.

Five shipsets (10 units) entered service with Delta Airlines and Mark Air in 1984. A summary
of accumulated hours and landings is shown in Table C1.

No service difficulties have been seen. A scheduled detailed inspection was conducted on
N670MA after 7000 hours of service. No anomalies were found.



CURRENT STABILIZER FLIGHTTHOURS AND LANDING DATA

S/N DATE
0
{ 03-13-84
2 03-13-84
3 03-16-84
4 03-15-84
5 05-11-84
5 05-11-34
7 06-22-84
8 06-22-84
9 08-18-84
10 08-18-84

AIRLINE

0
1

[

[0

4

4

ro

-y

INSTALL OR REINSTA

Ll

CURRENT OR REMOVE

HOURS LANDINGS DATE  HOURS LANDINGS
0 0 0
0 -mmmeem- 458 7750
R 58 7759
0 =memmeee M3t 738
¢ —mmmmmee M3 738
0 memeee- 7542 8593
§ mmmeee 7547 8593
R S73 T340
§ —memeee 8473 T340
0 —mememee 5954 5728
0 =mmmmeee 954 5728

REMARKS CODE DELTA={, MARKAIR=2, AMERICAN WEST=3
0=0LD DATA, t=N0 LONGER ACTIVE, 2=CURRENTLY ACTIVE, 3= QUT FOR REPAIR OR EVALUATION

TOTAL NET HOURS=

S/N

“ D O N B Cd RS e

(=3

69114 TOTAL NET LANDINGS=

73612

STARILIZER FLIGHT HOURS AND LANDINGS

HOURS LANDINGS AIRCRAFT
7438 7759 N314DL
7438 7759 N314DL
13 7384 N3070L
7134 7385 N307DL
7542 8593 NS 7UMA
7542 8393 N&TOMA
8473 7340 NL7(AN
6473 7340 NE7ORN
3954 5728 K67 IMA
5954 5728 N6T2MA

38

NET

HOURS  LANDINGS REMARKS

0
7438

7458

7131

1542

5473

5473

5954

3954

0 0
7759 2
7759 2
1386 2
7386 2
4593 B
8593 2
7340 2
7340 2
3728 N
5728 2

OriGial, PAGE 1S
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